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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a technique 
capable of easily setting a range of a programming 
current value. 

SOLUTION: A data line driving circuit is provided with a 
single line driver 300 and a gate voltage generation 
circuit 400. The single line driver 300 is constituted of N 
sets (N is an integer of two or larger) of the series 
connections of driving transistors 1-28 and switching 
transistors 81-88 connected in parallel. The gate voltage 
generation circuit 400 comprises two transistors 71, 72 
constituting a current mirror circuit part, a driving 
transistor 73, and a constant voltage generating 
transistor 31. The range of an output current lout can be 
adjusted by changing the design values of various 
parameters (relative values Ka, Kb of gain coefficients of 
the transistors 31, 32, power source voltage VDREF of 
the gate voltage generation circuit 400, and the gate 
signal VRIN of the driving transistor 73). 
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50 bixXV>5J:p^ 0=K/3 O = (mCqW/L) x^ 
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* 5 20^- h«*2©*iy- h«93 0 4l£g8&£ft 
Tt>6o B» h7^^ 3 2<D*IJ#«»/3 0)tt#ffil:t 
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VIoffsem. D/Aa^- ^353 1 0O8*OlS 
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0 1a©#7-^iBlw«:, ^>f y^-^h^V'^^S 
40 2 OsftSRftfenTV^S, Myf^h7^#52 

*^S^fi*-7>fVK7>f^3 0 0(DtB^ift^-ja3 0 

2^w#iilc^Jg^^Hxv^^ 0 i/7hi/^^5ooit 
[0083] ^(om^^mx^ vntiaft 200 

^^ixfcy- hi^Yn^. *>7 h>^^5 0 0*C!R 
50 $^C7-^«Xmt, <D38^C^#«E+6 1oOBf*[g 



THIS PAGE BLANK (USPTO) 



(10) 

I 7 

82 00 icov^-c 1 ofoli^^P ^7 s >-i?tfftt> 
*U ^cO^Tm. (n+1) #@coy- h!9±cOM 

ficDpi^iHiK 200^1 ofo^o ^ >*y£nz>o 
<ommiz\&&ftizi&f^ (-ttet>ibs *WR*tc) yu^y 

[0 0 8 4] H 8 <Z>*^3£«<0 J: 5 t-, jSW^-eBMRIl] 10 
K2 00O/n^7^^fi5S^t), .h^Lfc^ 
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L*-?S:fflv^fc«^^3 0 4 oasKrt-fcixT 

5„ Z<Dtz#>. S*/^/V3 0 4 0tt, 
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^-*iiffffi<7>Affi;ttffi^-3 14 0 £#Rttbix-C^ 
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^jiigT-3 1 2 Otdte. fl/t'^^^ 4 3 0 0^ £fc, 

tf^f-^ififflcAHiA^a i 4 OlCte^-y-J- 
A^^f :x— ? 4 4 0 0^ ^ft^h,&^l-f&t~Cj£Jg£ 
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0<D^^y KmnSttfcMKftfl^.- rn^^4 3 
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40 [ 0 0 9 5 ] E 4 : JixE Lfc«-HJfi^J"Ctt, R*^*^ 
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THIS PAGE BLANK mm 



(11) 



2003-233347 



19 



20 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(Claim(s)] 

[Claim 1] The pixel matrix by which it is an electro-optic device and the pixel containing a light 
emitting device was arranged in the shape of a matrix, Two or more scanning lines connected to the 
pixel group arranged along with the line writing direction of said pixel matrix, respectively, Two or 
more data lines connected to the pixel group arranged along the direction of a train of said pixel matrix, 
respectively, The scanning-line drive circuit for connecting with said two or more scanning lines, and 
choosing one line of said pixel matrix, The data signal which has a current value according to the 
gradation of luminescence of said light emitting device is generated. It has the data-line drive circuit 
which can be outputted on [ of said two or more data lines ] at least one data line. Said data- line drive 
circuit The series connection of the 1st drive transistor for generating a predetermined current and the 
1 st switching transistor by which ON / off control is carried out according to the control signal given 
from an external circuit An electro-optic device equipped with the current generation circuit of the 
current addition mold which has the configuration mutually connected to juxtaposition N sets (N is two 
or more integers), and the control-electrode signal generation circuit which generates the control- 
electrode signal which has predetermined signal level, and is supplied common to the control electrode 
of said 1 st drive transistor of N individual. 

[Claim 2] It is the electro-optic device to which it has the current regulator circuit which passes a current 
are an electro-optic device according to claim 1, and fixed to the transistor for control-electrode signal 
generation for said control-electrode signal generation circuit having the 1st control electrode, and 
generating said control-electrode signal from said 1st control electrode, and said transistor for control- 
electrode signal generation, and said 1st control electrode of said transistor for control-electrode signal 
generation and the control electrode of the 1st drive transistor of said N individual of said current 
generation circuit are connected mutually. 

[Claim 3] It is an electro-optic device according to claim 2. Said current regulator circuit The current 
Miller circuit section for making said 2nd wiring generate the current value proportional to the current 
value which has two transistors connected to the 1st and the 2nd wiring, respectively, and was generated 
in the 1st wiring, The electro-optic device by which connects with said 1st wiring and said transistor for 
control-electrode signal generation is connected to said 2nd wiring including the 2nd drive transistor 
which generates a predetermined current on said 1st wiring according to the control signal given from an 
external circuit. 

[Claim 4] It is an electro-optic device according to claim 2 or 3. Said current generation circuit 
Furthermore, it has the 3rd drive transistor the series connection of N group of said 1st drive transistor 
and said 1st switching transistor, and for offset current generating prepared in juxtaposition. The electro- 
optic device by which a switching transistor is not prepared between said 3rd drive transistor and said 
data lines, but the control electrode of said 3rd drive transistor is connected with said 1st control 
electrode of said transistor for control-electrode signal generation. 

[Claim 5] It is the electro-optic device with which it is an electro-optic device according to claim 1 to 4, 
and each series connection of said 1st drive transistor and said 1st switching transistor contains the 
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resistance element. ▼ 
[Claim 6] It is the electro-optic device said whose resistance element it is an electro-optic device 
according to claim 5, and is a transistor. 

[Claim 7] It is an electro-optic device according to claim 1 to 6, and the relative value of the gain 
coefficient of the n-th transistor of the 1st drive transistor of said N individual (n is an integer from 1 to 
N) is 2n-l. Electro-optic device with which the 1st drive transistor of said N individual is constituted so 
that it may become. 

[Claim 8] It is the electro-optic device which is an electro-optic device according to claim 1 to 7, and 
drives said pixel matrix by the active-matrix driving method. 

[Claim 9] It is the electro-optic device which is an electro-optic device according to claim 1 to 7, and 
drives said pixel matrix by the passive matrix driving method. 

[Claim 10] It is a data- line drive circuit for outputting the data signal which has a current value 
according to the gradation of luminescence of said light emitting device to the data line connected to 
said pixel, in case the matrix of the pixel containing a light emitting device is driven. The series 
connection of the 1st drive transistor for generating a predetermined current and the 1st switching 
transistor by which ON / off control is carried out according to the control signal given from an external 
circuit A data-line drive circuit equipped with the current generation circuit of the current addition mold 
which has the configuration mutually connected to juxtaposition N sets (N is two or more integers), and 
the control-electrode signal generation circuit which generates the control-electrode signal which has 
predetermined signal level, and is supplied common to the control electrode of said 1st drive transistor 
of N individual. 

[Claim 11] The current generation circuit characterized by having a current-output means to output the 
output current generated based on the constant current generation means, the signal input line, the 
outgoing end, and the reference current generated by said constant current generation means and the 
signal supplied to said signal input line to said outgoing end. 

[Claim 12] The current generation circuit which is a current generation circuit according to claim 11, 
and is characterized by constituting said constant current generation means including current Miller 
circuit. 

[Claim 13] The current generation circuit which is a current generation circuit according to claim 1 1 or 
12, and is characterized by equipping said constant current generation means with at least one source of 
reference voltage, and constituting it. 

[Claim 14] The current generation circuit which is a current generation circuit given in either of claims 
11-13, and is characterized by constituting said current-output means including two or more 1st 
transistors from which a gain coefficient differs. 

[Claim 15] The current generation circuit characterized by being a current generation circuit according 
to claim 1 4, and being a means to generate said output current by compounding the current to which said 
current-output means flows to the transistor chosen by said signal among said two or more 1st 
transistors. 

[Claim 16] The current generation circuit which is a current generation circuit according to claim 14 or 
15, and is characterized by equipping said constant current generation means with the 2nd transistor 
connected to the gate electrode of said 1st transistor, and constituting it. 

[Claim 1 7] It is the current generation circuit characterized by being a current generation circuit 
according to claim 16, and said 2nd transistor having the function to change said reference current into 
the gate voltage of two or more of said 1st transistors. 

[Claim 1 8] The current generation circuit which is a current generation circuit given in either of claims 
14-17, and is characterized by having the 1st resistance addition means corresponding to at least one of 
said two or more of the 1st transistors between said outgoing end and said two or more 1st transistors. 
[Claim 1 9] The current generation circuit characterized by being a current generation circuit according 
to claim 1 8, and said 1st resistance addition means being the 3rd transistor. 
[Claim 20] It is the current generation circuit characterized by being a current generation circuit 
according to claim 19, and equipping said constant current generation means with the 4th transistor 
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connected with the gate electrode of said 3rd transistor. 

[Claim 21] The current generation circuit which is a current generation circuit given in either of claims 
1 1-20, and is characterized by having the offset current path as which said current-output means 
specifies the lower limit of said output current. 

•[Claim 22] It is the current generation circuit characterized by being claim 16 and a current generation 
circuit given in 21, and equipping said offset current path with the 5th transistor by which the gate 
electrode was connected to said 2nd transistor. 

[Claim 23] The current generation circuit which is a current generation circuit according to claim 22, 
and is characterized by having the 2nd resistance addition means between said outgoing end and said 5th 
transistor. 

[Claim 24] The current generation circuit characterized by being a current generation circuit according 
to claim 23, and said 2nd resistance addition means being the 6th transistor. 

[Claim 25] The drive approach of the current generation circuit which is the drive approach of said 
current generation circuit given in either of claims 1 1 -24, and is characterized by setting said reference 
current as the maximum of said output current, and the value near the middle of the minimum value. 
[Claim 26] The drive approach of the current generation circuit which is the drive approach of said 
current generation circuit given in either of claims 22-24, and is characterized by controlling said output 
current by changing the gain coefficient of said 5th transistor. 

[Claim 27] The electro-optics component arranged corresponding to the intersection of two or more 
scanning lines, two or more data lines, and said scanning line and said data line, It is the electro-optic 
device equipped with the data-line drive circuit which drives the scanning-line drive circuit which drives 
said scanning line, and said data line. The electro-optic device characterized by for said data-line drive 
circuit equipping either of claims 1 1 -24 with said current generation circuit of a publication, and having 
a means to input the output current of said current generation circuit into said data line. 
[Claim 28] The electro-optic device characterized by being an electro-optic device according to claim 

27, and said electro-optics component being a current drive mold component. 

[Claim 29] The electro-optic device characterized by being an electro-optic device according to claim 

28, and said current drive mold component being an organic electroluminescent element. 

[Claim 30] The electro-optic device which is an electro-optic device given in either of claims 27-29, and 
is characterized by having the memory which memorizes the data supplied to said electro-optics 
component, and the control circuit which supplies said scanning-line drive circuit or said data-line drive 
circuit by making into said signal the data read from said memory, and controls actuation of said 
scanning-line drive circuit and said data-line drive circuit. 

[Claim 31] The electro-optic device which is an electro-optic device given in either of claims 27-30, and 
is characterized by having the oscillator circuit which supplies a criteria actuating signal to the 
predetermined circuit which constitutes the drive system concerned. 

[Claim 32] Semiconductor integrated circuit equipment with which it comes to mount said current 
generation circuit of a publication in either of claims 1 1-24. 

[Claim 33] Electronic equipment by which it comes to mount said electro-optic device of a publication 
in either of claims 27-31 . 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which generates the programming current 
supplied for a setup of luminescence gradation to the pixel circuit of a light emitting device. 

[0002] . t"»t * * 

[Description of the Prior Art] In recent years, the electro-optic device using an organic EL device 
(Organic ElectroLuminescent devices) is developed. Since an organic EL device is a spontaneous light 
corpuscle child and the back light is unnecessary, it is expected that a low power, a high angle of 
visibility, and the display of a high contrast ratio can be attained. In addition, in this specification, the 
"electro-optic device" means the equipment which changes an electrical signal into light. The most 
ordinary gestalt of an electro-optic device is a display which changes the electrical signal showing an 
image into the light showing an image. 

[0003] In the electro-optic device of an AKUDIBU matrix drive using an organic EL device, the pixel 
circuit for adjusting luminescence gradation is prepared to each organic EL device. A setup of the 
luminescence gradation in each pixel circuit is performed by supplying the electrical-potential- 
difference value or current value according to luminescence gradation to a pixel circuit. The method of 
the method of setting up luminescence gradation being called the electrical-potential-difference 
programming method by the electrical-potential-difference value, and setting up luminescence gradation 
with a current value is called the current programming method. Here, "programming" is used as what 
means "a setup of luminescence gradation." By the current programming method, the current at the time 
of programming a pixel circuit is called a "programming current." In the electro-optic device of a current 
programming method, the current generation circuit which generates the programming current of the 
exact current value according to the gradation of luminescence, and is supplied to each pixel circuit is 
used to the pixel circuit of each organic EL device. 

[0004] . 
[Problem(s) to be Solved by the Invention] By the way, it depends for the programming current value 
according to luminescence gradation on the configuration of a pixel circuit. On the other hand, the 
configuration of a pixel circuit is somewhat changed according to the design of an electro-optic device 
in many cases. Therefore, as a current generation circuit, a circuit which is easy to set up the range of the 
output current value {programming current value) was desired to compensate for the actual 
configuration of a pixel circuit. 

[0005] This invention is made in order to solve the conventional technical problem mentioned above, 
and it sets it as the 1st purpose to offer the technique in which the range of the current value of a 
program current can be set up easily. Moreover, circuitry is simple and sets it as the 2nd purpose to offer 
the current generation circuit excellent in productivity or endurance, its drive approach and the electro- 
optic device using this, semiconductor integrated circuit equipment, and electronic equipment. 
[0006] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain a part 
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of above-mentioned purpose [ at least ], the 1st electro-optic device of this invention The pixel matrix by 
which it is an electro-optic device and the pixel containing a light emitting device was arranged in the 
shape of a matrix, Two or more scanning lines connected to the pixel group arranged along with the line 
writing direction of said pixel matrix, respectively, Two or more data lines connected to the pixel group 
arranged along the direction of a train of said pixel matrix, respectively, The scanning-line drive circuit 
for connecting with said two or more scanning lines, and choosing one line of said pixel matrix, The 
data signal which has a current value according to the gradation of luminescence of said light emitting 
device is generated. It has the data-line drive circuit which can be outputted on [ of said two or more 
data lines ] at least one data line. Said data-line drive circuit The series connection of the 1st drive 
transistor for generating a predetermined current and the 1st switching transistor by which ON / off 
control is carried out according to the control signal given from an external circuit It has the current 
generation circuit of the current addition mold which has the configuration mutually connected to 
juxtaposition N sets (N is two or more integers), and the control-electrode signal generation circuit 
which generates the control-electrode signal which has predetermined signal level, and is supplied 
common to the control electrode of said 1st drive transistor of N individual. 

(0007] According to this configuration, since each current drive capacity can be set up by adjustment of 
the design value of the 1 st drive transistor of N individual of a current generation circuit, it is possible to 
set up easily the range of the current value (program current value) of the data line. Moreover, since a 
control-electrode signal is supplied from a control-electrode signal generation circuit in common to the 
control electrode of the 1st drive transistor of N individual, it is possible to generate the data signal 
which has the stable exact current value. 

[0008] In addition, said control-electrode signal generation circuit may have the 1st control electrode, 
and may have the transistor for control-electrode signal generation for generating said control-electrode 
signal from said 1st control electrode, and the current regulator circuit which passes a fixed current to 
said transistor for control-electrode signal generation. At this time, said 1st control electrode of said 
transistor for control-electrode signal generation and the control electrode of the 1st drive transistor of 
said N individual of said current generation circuit are connected mutually. 

[0009] According to this configuration, it becomes possible to set up the range of the current value of 
the data line also by adjusting the design value of the fixed current value which flows to a current 
regulator circuit. 

[0010] The current Miller circuit section for making said 2nd wiring generate the current value 
proportional to the current value which said current regulator circuit has two transistors connected to the 
1st and the 2nd wiring, respectively, and was generated in the 1st wiring, It may connect with said 1st 
wiring, and including the 2nd drive transistor which generates a predetermined current on said 1st wiring 
according to the control signal given from an external circuit, it may be constituted as said transistor for 
control-electrode signal generation is connected to said 2nd wiring. 

[001 1] According to this configuration, it becomes possible also the configuration of the current Miller 
circuit section, and by adjusting the design value of the current drive capacity of the 2nd drive transistor 
to set up the range of the current value of the data line. 

[0012] Said current generation circuit has further the 3rd drive transistor the series connection of N 
group of said 1 st drive transistor and said 1 st switching transistor, and for offset current generating 
prepared in juxtaposition. A switching transistor may not be prepared between said 3rd drive transistor 
and said data lines, but it may be constituted as the control electrode of said 3rd drive transistor is 
connected with said 1 st control electrode of said transistor for control-electrode signal generation. 
[0013] According to this configuration, since offset can be prepared in the relation between the 
luminescence gradation of a light emitting device, and the current value of the data line, it becomes 
possible to set the current value of the data line as the desirable range. 

[0014] Each series connection of said 1st drive transistor and said 1st switching transistor may contain 
the resistance element. 

[0015] According to this configuration, the noise of a data signal can be reduced. 
{0016] In addition, said resistance element is a transistor. 
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[0017] The relative value of the gain coefficient of the n-th transistor of the 1st drive transistor of said N 
individual (n is an integer from 1 to N) is 2n-l. The 1st drive transistor of said N individual may be 
constituted so that it may become. 

[0018] According to this configuration, the range of the current value of a data signal is widely 

SCCUTcifolc 

[0019] In addition, said pixel matrix may be driven by the active-matrix driving method. Or said pixel 
matrix may be driven by the passive matrix driving method. 

[0020] The current generation circuit by this invention is characterized by having a current-output means 
to output the output current generated based on the constant current generation means, the signal input 
line, the outgoing end, and the reference current generated by said constant current generation means 
and the signal supplied to said signal input line to said outgoing end. 

[0021] It has the description which was excellent in the various kinds of this current generation circuit 
having simple circuitry, and excelling in productivity or endurance. 

[0022] In addition, said constant current generation means may be constituted including current Miller 
circuit. . 

[0023] Moreover, said constant current generation means is equipped with at least one source ot 
reference voltage, and may be constituted. 

[0024] Said current-output means may be constituted including two or more 1st transistors from which a 
gain coefficient differs. 

[0025] It is good though said current-output means is a means to generate said output current by 
compounding the current which flows to the transistor chosen by said signal among said two or more 1st 

transistors. . 
[0026] It is good also as what is constituted by equipping said constant current generation means with 
the 2nd transistor connected to the gate electrode of said 1st transistor. 

[0027] Said 2nd transistor is good also as having the function to change said reference current into the 
gate voltage of two or more of said 1 st transistors. 

[0028] It is good also as having the 1st resistance addition means corresponding to at least one of said 
two or more of the 1st transistors between said outgoing end and said two or more 1st transistors. 
[0029] It is good also as said 1 st resistance addition means being the 3rd transistor. 
[0030] Said constant current generation means is good also as having the 4th transistor connected with 
the gate electrode of said 3rd transistor. 

[0031] It is good also as said current-output means being equipped with the offset current path which 
specifies the lower limit of said output current. 

[0032] Said offset current path is good also as having the 5th transistor by which the gate electrode was 
connected to said 2nd transistor. . 
[0033] It is good also as having the 2nd resistance addition means between said outgoing end and said 

5th transistor. 

[0034] It is good also as said 2nd resistance addition means being the 6th transistor. 

[0035] It is good also as setting said reference current as the maximum of said output current, and the 

value near the middle of the minimum value. 

[0036] It is good also as controlling said output current by changing the gain coefficient of said 5th 

transistor. . . A . 

[0037] The 2nd electro-optic device by this invention Two or more scanning lines and two or more data 
lines, The electro-optics component arranged corresponding to the intersection of said scanning line and 
said data line, It is the electro-optic device equipped with the data-line drive circuit which drives the 
scanning-line drive circuit which drives said scanning line, and said data line, and it has one of the 
current generation circuits which said data-line drive circuit mentioned above, and has a means to input 
the output current of said current generation circuit into said data line. 

[0038] It is good also as said electro-optics component being a current drive mold component. 
[0039] Moreover, it is good also as said current drive mold component being an organic 
electroluminescent element. 
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[0040] In addition, this invention can be realized with various gestalten, for example, can be realized 
with gestalten, such as a computer program for realizing the drive approach of the electro-optic device 
equipped with a data-line drive circuit and its data-line drive circuit, a display, the electronic instruments 
equipped with the electro-optic device and display, and those equipments, and the function of the 
approach, a record medium which recorded the computer program, and a data signal embodied in the 
subcarrier including the computer program. 
[0041] 

[Embodiment of the Invention] Next, the-gestalt of operation of this invention is explained in order of 
the following based on an example. 

A. equipment whole configuration: — B. 1st example: - C. 2nd example: example [ to D. electronic 
equipment ] of application: — E. modification [0042] A. The whole equipment configuration : drawing 1 
is the block diagram showing the circuitry of the electro-optic device 100 as one example of this 
invention. The display-panel section 101 (it is also called a "pixel field") by which, as for this electro- 
optic device 100, the light emitting device has been arranged in the shape of a matrix, The data-line 
drive circuit 102 which drives the data line of the display-panel section 101, The scanning-line drive 
circuit 103 (it is also called a "gate driver") which drives the scanning line (it is also called a "gate line") 
of the display-panel section 101, It has the memory 104 which memorizes the indicative data supplied 
from a computer 110, the oscillator circuit 106 which supplies a criteria actuating signal to other 
components, the power circuit 107, and the control circuit 105 for controlling each component in an 
electro-optic device 100. 

[0043] Each components 101-107 of an electro-optic device 100 may be constituted as components by 
which it may be constituted with the components (for example, semiconductor integrated circuit 
equipment of one chip) with which ^ach became independent or with which all or some of each 
components 101-107 were united. For example, the data-line drive circuit 102 and the scanning-line 
drive circuit 103 may be constituted by the display-panel section 101 in one. Moreover, all or some of 
components 102-106 may consist of programmable IC chips, and the function may be realized by 
software by the program written in IC chip. 

[0044] Drawing 2 shows the internal configuration of the display-panel section 101 and the data-line 
drive circuit 102. The display -panel section 101 has two or more pixel circuits 200 arranged in the shape 
of a matrix, and each pixel circuit 200 has the organic EL device 220, respectively. Two or more data 
lines Xm (m=l -M) extended along the direction of a train and two or more scanning lines Yn (n= 1 - N) 
extended along with a line writing direction are connected to the matrix of the pixel circuit 200, 
respectively. In addition, the data line is also called a "source line" and the scanning line is also called a 
"gate line." Moreover, on these specifications, the pixel circuit 200 is also called a "unit circuit" or a 
"pixel." The transistor in the pixel circuit 200 usually consists of TFT(s). 

[0045] The scanning-line drive circuit 103 is driven alternatively [ one ] in two or more scanning lines 
Yn, and chooses the pixel circuit group for one line. The data-line drive circuit 102 has two or more 
single line drivers 300 and gate voltage generation circuits 400 for driving each data line Xm, 
respectively. The gate voltage generation circuit 400 supplies the gate control signal which has a 
predetermined electrical-potential-difference value to the single line driver 300. About the internal 
configuration of the gate voltage generation circuit 400 and the single line driver 300, it mentions later. 
[0046] The single line driver 300 supplies a data signal to the pixel circuit 200 through each data line 
Xm. If the internal state (it mentions later) of the pixel circuit 200 is set up according to this data signal, 
the current value which flows to an organic EL device 220 according to this will be controlled, 
consequently the gradation of luminescence of an organic EL device 220 will be controlled. 
[0047] A control circuit 105 ( drawing 1 ) is changed into the matrix data showing the gradation of 
luminescence of each organic EL device 220 by the indicative data (image data) showing the display 
condition of the display-panel section 101 . Matrix data include the scanning-line driving signal for 
making sequential selection of the pixel circuit group for one line, and the data-line driving signal which 
shows the level of the data-line signal which supplies the organic EL device 220 of the selected pixel 
circuit group. A scanning-line driving signal and a data-line driving signal are supplied to the scanning- 
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line drive circuit 1 03 and the data-line drive circuit 1 02, respectively. A control circuit 1 05 performs 
timing control of the drive timing of the scanning line and the data line again. 

[0048] Drawing 3 is the circuit diagram showing the internal configuration of the pixel circuit 200. This 
pixel circuit 200 is a circuit arranged at the intersection of the m-th data line Xm and the n-th scanning 
line Yn. In addition, the scanning line Yn contains the two sub scanning lines VI and V2. 
[0049] The pixel circuit 200 is a current program circuit which adjusts the gradation of an organic EL 
device 220 according to the current value which flows to the data line Xm. Specifically, this pixel circuit 
200 has four transistors 21 1-214 and maintenance capacitors 230 (it is also called a "maintenance 
capacitor" or a "storage capacitor") other than an organic EL device 220. The maintenance capacitor 230 
is for holding the charge according to the data signal supplied through the data line Xm, and adjustmg 
the gradation of luminescence of an organic EL device 220 by this. If it puts in another way, the 
maintenance capacitor 230 will hold the electrical potential difference according to the current which 
flows to the data line Xm. The 1st thru/or the 3rd transistor 21 1-213 are the n channel molds FET, and 
the 4th transistor 214 is the p channel mold FET. Since an organic EL device 220 is a light emitting 
device of the same current impregnation mold (current drive mold) as a photodiode, it is drawn with the 
notation of diode here. 

[0050] The source of the 1st transistor 21 1 is looked like [ the drain of the 2nd transistor 212, the drain 
of the 3rd transistor 213, and the drain of the 4th transistor 214 ], and is connected with them, 
respectively. The drain of the 1st transistor 21 1 is connected to the gate of the 4th transistor 214. The 
maintenance capacitor 230 is connected between the source of the 4th transistor 214, and the gate. 
Moreover, the source of the 4th transistor 214 is connected also to the power-source potential Vdd. 
[0051] The source of the 2nd transistor 212 is connected to the single line driver 300 ( drawin g 2 ) 
through the data line Xm. The organic EL device 220 is connected between the source of the 3rd 
transistor 213, and touch-down potential. 

[0052] The gate of the 1st and the 2nd transistor 21 1,212 is connected to the 1st sub scanning line VI in 
common. Moreover, the gate of the 3rd transistor 213 is connected to the 2nd sub scanning line V2. 
[0053] The 1 st and the 2nd transistor 21 1,212 are switching transistors used in case a charge is 
accumulated in the maintenance capacitor 230. The 3rd transistor 213 is a switching transistor 
maintained at an ON state in the luminescence period of an organic EL device 220. Moreover, the 4th 
transistor 214 is a drive transistor for controlling the current value which flows to an organic EL device 
220. The current value of the 4th transistor 214 is controlled by the amount of charges (the amount of 
stored charge) held at the maintenance capacitor 230. 

[0054] Drawing 4 is a timing chart which shows actuation of the pixel circuit 200. Here, the electrical- 
potential-difference value ("the 1st gate signal VI" is called hereafter) of the 1st sub scanning line VI, 
the electrical-potential-difference value ("the 2nd gate signal V2" is called hereafter) of the 2nd sub 
scanning line V2, and the current Value lout of the data line Xm ("data signal lout" is called) and the 
current value IEL which flows to an organic EL device 220 are shown. 

10055] The drive period Tc is divided into the programming period Tpr and the luminescence period 
Tel. Here, "the drive period Tc" means the period updated by a unit of 1 time, and the gradation of 
luminescence of all the organic EL devices 220 in the display-panel section 101 of it is the same as that 
of the so-called frame period. Renewal of gradation is performed for every pixel circuit group for one 
line, and renewal of sequential of the gradation of the pixel circuit group for N line is earned out 
between the drive periods Tc. For example, when the gradation of all pixel circuits is updated by 30Hz, 
the drive period Tc is about 33ms. 

[0056] The programming period Tpr is a period which sets up the gradation of luminescence of an 
organic EL device 220 in the pixel circuit 200. On these specifications, a setup of the gradation to the 
pixel circuit 200 is called "programming." For example, the drive period Tc is about 33ms, and when the 
total N of the scanning line Yn is 480, the programming period Tpr becomes below about 69 
microseconds (= 33ms/480). 

[0057] In the programming period Tpr, first, the 2nd gate signal V2 is set as L level, and the 3rd 
transistor 213 is maintained at an OFF state (closed state). Next, on the data line Xm, the 1st gate signal 
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<i V 1 is set as H level for the current value Im according to luminescence gradation with a sink, and the 1 st 

and the 2nd transistor 21 1,212 are made into an ON state (open condition). At this time, the single line 
driver 300 ( drawing 2 ) of this data line Xm functions as a constant cuiTent source which passes the 
fixed current value Im according to luminescence gradation. This current value Im is set as the value 
according to the gradation of luminescence of an organic EL device 220 [ in the range RI of a 
predetermined current value ] as shown in drawing 4 (c). 

[0058] The charge corresponding to the current value Im which flows the 4th transistor 214 (drive 
transistor) is held at the maintenance capacitor 230. Consequently, between the source/gate of the 4th 
transistor 214, the electrical potential difference memorized by the maintenance capacitor 230 is 
impressed. In addition, on these specifications, the current value Im of the data signal used for 
programming is called "the programming current value Im." 

[0059] After programming is completed, the scanning-line drive circuit 103 sets the 1st gate signal VI 
as L level, and makes the 1st and the 2nd transistor 21 1,212 an OFF state, and the data-line drive circuit 
102 is data signal lout. It stops. 

{0060] In the luminescence period Tel, maintaining the 1st gate signal VI on L level, and maintaining 
the 1st and the 2nd transistor 21 1,212 at an OFF state, the 2nd gate signal V2 is set as H level, and the 
3rd transistor 213 is set as an ON state. Since the electrical potential difference corresponding to the 
programming current value Im is beforehand memorized by the maintenance capacitor 230, to it, the 
almost same current as the programming current value Im flows at the 4th transistor 214. Therefore, the 
current almost same also to an organic EL device 220 as the programming current value Im flows, and 
light is emitted with the gradation according to this current value Im. Thus, the pixel circuit 200 of the 
type with which the electrical potential difference (namely, charge) of the maintenance capacitor 230 is 
written in by the current value Im is called the "current program circuit." 

[0061] B. The 1st example : drawing 5 is the circuit diagram showing the internal configuration of the 
single line driver 300 and the gate voltage generation circuit 400. The single line driver 300 has the 8-bit 
D/A converter section 310 and the offset current generation circuit 320. 
[0062] As for the D/A converter section 310, eight currents Rhine IU1-IU8 is connected to 
juxtaposition. In 1st current Rhine IU 1, the switching transistor 81, the transistor 41 for resistance 
which functions as a kind of resistance elements, and the drive transistor 21 which functions as a 
constant current source which passes a predetermined current are connected to the serial between the 
data line 302 and touch-down potential. It has the configuration with the same said of other current 
Rhine IU2-IU8. In the example of drawing 5 , three kinds of these transistors 81-88, 41-48, and 21-28 
are all the n channel molds FET. The gate of eight drive transistors 21-28 is connected to the 1st 
common gate line 303 in common. Moreover, the gate of eight transistors 41-48 for resistance is 
connected to the 2nd common gate line 304 in common. Each 8-bit bit of gradation data DAT A given 
from a control circuit 105 ( drawing 1 ) through the signal input line 301 is inputted into each gate of 
eight switching transistors 81-88. 

[0063] the ratio of the gain coefficient beta of eight drive transistors 21-28 — K is set as 
1 :2:4:8:16:32:64: [128 ]. That is, the relative value K of the gain coefficient beta of the n-th drive 
transistor (n= 1 - N) is 2n-l . It is set up. Here, a gain coefficient beta is defined by beta=K betaO = 
(muCO W/L) as known well. Here, K is a relative value and beta 0. A predetermined constant and mu 
are the mobility of a carrier, and CO. Channel width and L of gate capacitance and W are channel length. 
Several Ns of a drive transistor are two or more integers. In addition, several Ns of this drive transistor 
are unrelated to the number of the scanning lines Yn. 

[0064] Eight drive transistors 21-28 function as a constant current source. Since the current drive 
capacity of a transistor is proportional to a gain coefficient beta, the ratio of the current drive capacity of 
eight drive transistors 21-28 is 1:2:4:8:16:32:64: [128 ]. If it puts in another way, the relative value K of 
the gain coefficient of each drive transistors 21-28 is set as the value matched with the weight of each bit 
of gradation data DAT A, respectively. 

[0065] In addition, the current drive capacity of the transistors 41-48 for resistance is usually set as the 
value beyond the current drive capacity of each corresponding drive transistors 21-28. Therefore, the 
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current drive capacity of each current Rhine IU1-IU8 is determined by the drive transistors 21-28. In 
addition, the transistors 41-48 for resistance have the function as a noise filter to remove the noise of a 
current value. 

[0066] The offset current generation circuit 320 has the configuration in which the transistor 52 for 
resistance and the drive transistor 32 were connected to the serial between the data line 302 and touch- 
down potential. The gate of the drive transistor 32 is connected to the 1st common gate line 303, and the 
gate of the transistor 52 for resistance is connected to the 2nd common gate line 304. The relative value 
of the gain coefficient beta of the drive transistor 32 is Kb. In addition, in the offset current generation 
circuit 320, a switching transistor is not prepared between the drive transistor 32 and the data line 302, 
but it differs from each current Rhine in the D/A converter section 310 at this point. 
[0067] Current Rhine Ioffset of the offset current generation circuit 320 is connected to current Rhine 
IU1-IU8 and juxtaposition of eight of the D/A converter section 310. Therefore, the sum total of a 
current which flows these nine currents Rhine Ioffset, and IU1-IU8 is outputted on the data line 302 as a 
programming current. That is, the single line driver 310 is the current generation circuit of a current 
addition mold. In addition, below, it is used also as a sign which shows the current which flows them in 
the sign Ioffset which shows each current Rhine, and IU1 -IU8. 

[0068] The gate voltage generation circuit 400 contains the current Miller circuit section which 
consisted of two transistors 71 and 72. The gates of two transistors 71 and 72 are connected mutually, 
and the 1st gate and drain of a transistor 71 are also connected mutually. One [ each ] terminal (source) 
of two transistors 71 and 72 is the power-source potential VDREF for gate voltage generation circuit 
400. It connects. The drive transistor 73 is connected to the serial on the 1st wiring 401 between the 
other-end child (drain) of the 1st transistor 71, and touch-down potential. The control signal VRIN 
which has a predetermined voltage level from a control circuit 105 is inputted into the gate of the drive 
transistor 73. On the 2nd wiring 402 between the other-end child (drain) of the 2nd transistor 72, and 
touch-down potential, the transistor 51 for resistance and the transistor 31 (it is also called "the transistor 
for control-electrode signal generation") for constant-voltage generating are connected to the serial. The 
relative value of the gain coefficient beta of the transistor 31 for constant-voltage generating is Ka. 
[0069] the gate and the drain of the transistor 31 for constant- voltage generating are connected mutually 
~ having — **** — these - the single line driver 300 - it connects with the 1st common gate line 303. 
moreover, the gate and the drain of the transistor 51 for resistance are also connected mutually ~ having 
- **** ~ these — the single line driver 300 - it connects with the 2nd common gate line 304. 
[0070] In addition, two transistors 71 and 72 which constitute the current Miller circuit section consist of 
p channel molds FET, and other transistors are constituted from the example of drawing 5 by the n 
channel mold FET. 

[0071] Fixed reference current [ top / 1st wiring 401 ] Iconst according to the voltage level of this 
control signal VRIN if the control signal VRIN of a predetermined voltage level is inputted into the gate 
of the drive transistor 73 of the gate voltage generation circuit 400 It generates. Since the current Miller 
circuit section is constituted, two transistors 71 and 72 are the reference current Iconst same also on the 
2nd wiring 402. It flows. However, the current which flows to two wiring 401,402 does not need to be 
the same, and, generally it is the reference current Iconst of the 1st wiring 401 on the 2nd wiring 402. 
The 1st and the 2nd transistor 71 and 72 should just be constituted so that a proportional current may 
flow. 

[0072] Between the gate/drain of two transistors 31 and 51 on the 2nd wiring 402, it is this current 
Iconst. The predetermined gate voltage Vgl and Vg2 to which it responded occurs, respectively. The 1st 
gate voltage Vgl is impressed through the 1st common gate line 303 common to the gate of nine drive 
transistors 32, 21-28 in the single line driver 300. Moreover, the 2nd gate voltage Vg2 is impressed 
through the 2nd common gate line 304 common to the gate of nine transistors 52, 41-48 for resistance. 
[0073] Each current Rhine Ioffset and the current drive capacity of IU1-IU8 are determined by the gain 
coefficient beta and applied voltage of each drive transistors 32, 21-28. Therefore, to each current Rhine 
Ioffset of the single line driver 300, and IU1-IU8, the current value proportional to the relative value K 
of the gain coefficient beta of each drive transistor may flow according to gate voltage Vgl. If 8-bit 
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gradation data DAT A is given from a control circuit 105 through the signal input line 301 at this time, 
according to the value of each bit of this gradation data DAT A, eight switching transistors 81-88 will be 
turned on/off controlled. Consequently, the programming current Im which has a current value 
according to the value of gradation data DAT A is outputted on the data line 302. 
[0074] In addition, since this single line driver 300 has the offset current generation circuit 320, the 
value and the programming current Im of gradation data DAT A have not the perfect proportionality 
passing through a zero but offset. Since the degree of freedom of a setup of the range of a programming 
current value increases by establishing such offset, there is an advantage that a programming current 
value can be easily set as the desirable range. 

[0075] Drawing 6 is the output current lout of the data-line drive circuit 102. It is the explanatory view 
showing Example 1 of relation with the value (gradation value) of gradation data DAT A - Example 5. 
Standard Example 1, Example 2 at the time of changing the following four parameters, respectively - 
Example 5 are shown in the table of drawing 6 (a). 

(1) VRIN : the electrical-potential-difference value of the gate signal of the drive transistor 73 of the 
gate voltage generation circuit 400. 

(2) VDREF : supply voltage of the current Miller circuit section of the gate voltage generation circuit 
400. 

(3) Ka : the relative value of the gain coefficient beta of the transistor 31 for constant-voltage generating 
of the gate voltage generation circuit 400. 

(4) Kb : the relative value of the gain coefficient beta of the drive transistor 32 of the offset current 
generation circuit 320. 

[0076] Drawing 6 (b) shows the relation of drawing 6 (a) to a graph. In addition, Example 1 made into 
the "criterion" is an example at the time of setting each parameter as a predetermined certified value. 
Example 2 is an example at the time of setting the electrical potential difference VRIN of the drive 
transistor 73 as a high value rather than Example 1 which is a criterion. Example 3 is an example at the 
time of setting the supply voltage VDREF of the current Miller circuit section as a high value rather than 
Example 1 which is a criterion. Example 4 is an example which set only the relative value Ka of the gain 
coefficient beta of the transistor 31 for constant- voltage generating as the big value rather than Example 
1 which is a criterion. Example 5 is an example which set only the relative value Kb of the gain 
coefficient beta of the drive transistor 32 as the big value rather than Example 1 which is a criterion. 
[0077] It is the output current lout as shown in these tables and graphs. A value changes according to 
each parameters VRIN and VDREF, and Ka and Kb. Therefore, the range of the current value used for 
control of luminescence gradation can be changed by changing one or more values of these parameters. 
In addition, each parameters VRIN and VDREF and the value of Ka and Kb are set up by adjusting the 
design value of the circuit part relevant to each. By the circuitry shown in drawing 5 , each of four 
parameters VRIN and VDREF, and Ka(s) and Kb(s) are the output current lout. Since the range is 
affected, it is the output current lout. There is an advantage that the degree of freedom at the time of 
setting up the range is high, and it can be easily set as the range of arbitration. 

[0078] By the way, the output current lout Reference current Iconst in the gate voltage generation circuit 
400 It is proportional. Therefore, reference current Iconst It is determined according to the range of the 
current value required of the output current lout (namely, programming current Im). Under the present 
circumstances, reference current Iconst About a value, it is the output current lout. If it sets up near the 
both ends of the range of the current value which are required by carrying out, depending on the engine 
performance of passive circuit elements, it is reference current Iconst. Small variation (error) is the 
output current lout. There is a possibility of producing big variation (error). Therefore, the output current 
lout In order to reduce an error, it is the output current lout about the value of reference current Iconst. It 
is desirable to set it as the maximum of the range of a current value and the value near the middle of the 
minimum value. Here, about **10% of range of the average (namely, median) of maximum and the 
minimum value is meant "near the middle of maximum and the minimum value." 
[0079] Drawing 7 is the output current lout. It is the graph which shows an example of relation with 
luminescence gradation. In order to express 256 gradation to 0-255 in this example, it is the output 
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current lout of the range of OnA-5000nA. It is used. At this time, it is reference current Iconst As for a 
value, it is desirable to set it as 2500nA extent which is that mean value. 

[0080] In addition, it sets in the circuit of drawing 5 and is reference current Iconst. The output current 
lout corresponding to the median (= 128) of gradation for a value What is necessary is just to set the 
relative value Ka of the gain coefficient beta of the transistor 31 for constant- voltage generating as a 
value (= 128) equal to the median of gradation, in order to set up equally to a value. 
[0081] As explained above, the data-line drive circuit 102 of the 1st example has the advantage that the 
range of the output current lout (programming current Im) can be adjusted to arbitration, by changing 
the design value of one or more parameters into arbitration. Moreover, since this circuit 102 has the very 
simple configuration, it has the advantage of excelling also in endurance or productivity. 
[0082] C. The 2nd example : drawing 8 shows the internal configuration of display-panel section 101a 
in the 2nd example, and data-line drive circuit 102a. In this indicating equipment, one single line driver 
300, and a shift register 500 and ** are prepared instead of two or more single line drivers 300 which 
can be set in the configuration of drawing 2 . Moreover, the switching transistor 520 is formed in each 
data line of display-panel section 101a. One terminal of a switching transistor 520 is connected to each 
data line Xm, and the other-end child is connected to the output signal line 302 of the single line driver 
300 in common. The shift register 500 supplies ON / off control signal to the switching transistor 520 of 
each data line Xm, and makes sequential selection of every one data line Xm by this. 
[0083] The pixel circuit 200 is updated by point sequential in this display. That is, only one pixel circuit 
200 which exists in the intersection of the gate line Yn chosen in the scanning-line drive circuit 103, the 
data line Xm chosen with the shift register 500, and ** is updated by one programming, for example, 
one sequential programming is performed at a time about the pixel circuit 200 of M individual chosen 
by the n-th gate line Yn, and every one pixel circuit 200 of M individual on the gate line of eye watch 
(n+1) of a degree is programmed after the termination. On the other hand, in the 1st example mentioned 
above, it is the point that the pixel circuit group for one line was programmed by coincidence (namely, 
line sequential), and the display and actuation which were shown in drawing 8 differ from each other. 
[0084] the display of drawing 8 - like - a dot order ~ also when programming the pixel circuit 200 
next, it is possible to generate the output current lout of the current range of desired (programming 
current Im) using the same single line driver 300 as the 1st example mentioned above and the gate 
voltage generation circuit 400. 

[0085] D. The example of application to electronic equipment : the indicating equipment using an 
organic EL device is applicable to the personal computer of a mobile mold, a cellular phone, and various 
electronic instruments, such as a digital still camera. 

[0086] Drawing 9 is the perspective view showing the configuration of the personal computer of a 
mobile mold. The personal computer 1000 is equipped with the body section 1040 equipped with the 
keyboard 1020, and the display unit 1060 using an organic EL device. 

[0087] Drawing 10 is the perspective view of a cellular phone. This cellular phone 2000 is equipped 
with two or more manual operation buttons 2020, the ear piece 2040, the speaker 2060, and the display 
panel 2080 that used the organic EL device. 

[0088] Drawing 1 1 is the perspective view showing the configuration of the digital still camera 3000. In 
addition, it is shown in [ connection / with an external instrument ] simple. The digital still camera 3000 
generates an image pick-up signal for the light figure of a photographic subject by the photo electric 
conversion of image sensors, such as CCD (Charge Coupled Device), to the usual camera exposing a 
film according to the light figure of a photographic subject. Here, the display panel 3040 which used the 
organic EL device is formed in the tooth back of the case 3020 of the digital still camera 3000, and a 
display is performed based on the image pick-up signal by CCD. For this reason, a display panel 3040 
functions as FAIDA which displays a photographic subject. Moreover, the light-receiving unit 3060 
containing an optical lens, CCD, etc. is formed in the case 3020 observation-side (setting to drawing 
rear-face side). 

[0089] Here, when a photography person checks the photographic subject image displayed on the 
display panel 3040 and does the depression of the shutter carbon button 3080, the image pick-up signal 
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i of CCD at the time is transmitted and stored at the memory of the circuit board 31 00. Moreover, if it is 

in this digital still camera 3000, the video signal output terminal 3120 and the input/output terminal 
3140 for data communication are formed in the side face of a case 3020. And as shown in drawing, a 
personal computer 4400 is connected to the input/output terminal 3 140 for the latter data communication 
for a television monitor 4300 again at the former video signal output terminal 3120 if needed, 
respectively. Furthermore, the image pick-up signal stored in the memory of the circuit board 3100 is 
outputted to a television monitor 4300 and a personal computer 4400 by predetermined actuation. 
[0090] In addition, as electronic equipment, the personal computer of drawing 9 , the device equipped 
with the video tape recorder of television, a viewfinder mold, or a monitor direct viewing type, the car 
navigation equipment, the pager, the electronic notebook, the calculator, the word processor, the 
workstation, the TV phone, POS terminal, and touch panel other than the cellular phone of drawing 10 
and the digital still camera of drawing 1 1 , etc. can be mentioned. The above-mentioned display using 
the organic EL device as a display of these electronic equipment of various kinds of is applicable. 
[0091] E. modification: — the range which this invention is not restricted to an above-mentioned 
example or an above-mentioned operation gestalt, and does not deviate from that summary in addition — 
setting — various voice — it is possible to set like and to carry out, for example, the following 
deformation is also possible. 

[0092] El : Although the transistors 52, 41-48 for resistance were connected to the drive transistors 32, 
21-28 in the example shown in drawing 5 , it is also possible to replace the transistors 52, 41-48 for 
resistance with other resistance elements (resistance addition means). Moreover, what is necessary is to 
not necessarily connect with no drive transistors 32, 21-28, and just to prepare such a resistance element 
if needed. 

[0093] E2: It is also possible to omit the part of the circuitry of drawing 5 . For example, the offset 
current generation circuit 320 may be omitted. However, if the offset current generation circuit 320 is 
formed, since the degree of freedom of a setup of the range of a programming current value will 
increase, there is an advantage of being easy to set a programming current value as the desirable range. 
[0094] E3: In the example mentioned above, it is also possible to replace a part or all transistors by the 
switching element of a bipolar transistor, a thin-film diode, etc. and other classes. The gate electrode of 
FET and the base electrode of a bipolar transistor are equivalent to the "control electrode" of this 
invention. 

[0095] E4: Although the display-panel section 101 should have 1 set of pixel circuit matrices in each 
example mentioned above, it is good also as that in which the display-panel section 101 has two or more 
sets of pixel circuit matrices. For example, in case a large-sized panel is constituted, the display-panel 
section 101 is classified into two or more adjoining fields, and you may make it establish 1 set of pixel 
circuit matrices for every field, respectively. Moreover, you may make it establish 3 sets of pixel circuit 
matrices equivalent to three colors of RGB in the one display-panel section 101. When two or more 
pixel circuit matrices exist, it is possible to apply the example mentioned above for every matrix. 
[0096] E5: Although the programming period Tpr and the luminescence period Tel were divided in the 
pixel circuit used in each example mentioned above as shown in drawing 5 , it is also possible to use a 
pixel circuit in which the programming period Tpr falls on a part of luminescence period Tel. To such a 
pixel circuit, programming is performed in early stages of the luminescence period Tel, the gradation of 
luminescence is set up, and luminescence continues with the set-up gradation after that. It is possible to 
apply the data- line drive circuit mentioned above also about the equipment using such a pixel circuit. 
[0097] E6: Although each example mentioned above explained the example of the display which used 
the organic EL device, this invention is applicable also to the display and electronic instrument which 
used light emitting devices other than an organic EL device. For example, it is applicable also to the 
equipment which has the light emitting devices (LED, FED (Field Emission Display), etc.) of other 
classes which can adjust the gradation of luminescence according to a drive current. 
[0098] E7: This invention is applicable also to the circuit and equipment which are driven by the passive 
driving method have neither the circuit driven by the active driving method for having a pixel circuit, 
nor not only equipment but a pixel circuit. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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